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breed of additional genes and thus contributes to the available
store of heterozygosity among which further selection, line-
breeding, and inbreeding can be used to effect improvement
within the breed. If favourable genes are contributed by
outside animals, there is no genetic reason why the higher,
registered grades should not be linebred towards the u outside "
individuals, or strain, from which they came, although this is
more unlikely in ordinary pedigree breeding practice than
continuing to breed towards some supposedly outstanding
animal of unimpeachable recent ancestry. In any event,
some allowance should be made for the possibility that some
of the phenotypic superiority gained in the first cross may be
due to heterosis,
In the process of grading up to a pure breed there is no
necessity to inbreed provided that fresh purebred sires are
available, but equally, if a potent sire is found, there is no
reason why he should not be used on his own descendants.
His first few inbred matings in this way serve as test matings
and so help to prove his worth for further use.
At the same time, there are definite limitations to the
widespread,adoption of grading as a means to improve com*
mSrciab'of " breedless" stocks. The significance of these
limitations is not always appreciated. A common assumption
has been that purebred stocks which give high performance
in one set of environmental conditions are necessarily of superior
genotype to other stocks and hence can be used for upgrading
them. The qualification has already been made above that
grading is justifiable when the purebred stock chosen are
definitely superior; this superiority must also be shown under
the conditions in which the grades are to produce. Frequently
the apparent superiority of the purebred type, or ** improver ",
has been exhibited in conditions widely different from those of
the " unirnpro\Ted " stock, and grading has led to unsatisfactory
results. For instance, numerous examples are found of the
failure of dairy cattle of temperate climate origin to improve
native types in the tropics and subtropics, because the con-
stitution of the grades is inadequate to sustain increased
production in the tropical environment. This occurs with
British breeds of dairy cattle used for grading in Ceylon and
the West Indies (Hammond, 1932; Edwards, 1932)* (See